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Inequality Analyses of Obesity in Turkey

Hasan Giray Ankara

Abstract—This study aims to explore socioeconomic and
regional variations of obesity among Turkish women at
reproductive age (15-49). Using the data from Turkish
Demographic and Health Survey, it identifies the socioeconomic
determinants of obesity in different regions with different levels
of development. Afterwards, it measures income-related obesity
inequalities by employing concentration indices. Finally, it
decomposes the measured inequalities and obesity gap between
eastern and western Turkey into percentage contributions of

socioeconomic covariates. Accordingly, age, ethnicity, education,

income, marital status and employment are significantly
associated with obesity in Turkey. Inequality analysis suggests
that obesity is more concentrated among wealthier women in
eastern Turkey whereas it is more concentrated among poorer
women in western Turkey. Decompositions of the inequalities
reveal that the inequalities are predominantly associated with
wealth and ethnicity. The findings imply that eastern Turkey
reflects the characteristics with of developing countries while
western Turkey is closer to developing countries. Therefore, the
study suggests that designing specific policies for regions with
different levels of development will be useful in reducing the
inequalities between eastern and western Turkey. In this
respect, it is believed that policies dealing with the nutritional
issues of eastern women and policies encouraging healthy
behaviour of western women may be useful in reducing the
inequalities between eastern and western Turkey.

Index Terms—Decomposition, income, inequalities, obesity,
socioeconomic, Turkey.

. INTRODUCTION

In this paper’, socioeconomic and regional variations of
obesity in Turkey will be investigated. Using data from the
ninth wave of Turkish Demographic and Health Survey
(TDHS) the effects of socio-economic factors on obesity in
Turkey will first be explored. At the second step, the
determinants of obesity in eastern and western Turkey will be
examined separately. A separate treatment of these two
regions is interesting, as there is a clear gap in the
development of western and eastern Turkey [1], meaning that
for the West one would expect results close to those usually
obtained for developed countries, and for the East results
close to those from developing countries. Third,
income-related inequalities in obesity in Turkish society will
be measured. Finally, the identified inequalities, and the
obesity gap, between eastern and western Turkey will be
decomposed in order to specify the association of each
characteristics with inequalities between these regions.

Obesity is a chronic disease that occurs because of an
imbalance between caloric intake and expenditure [2].
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Concern about obesity has been growing since its prevalence
worldwide has almost doubled over the last twenty years
[2]-[5]. There are two reasons why the worldwide rise of
obesity has triggered concerns: first, from an economic point
of view, the increasing prevalence of obesity may increase
social and economic costs that are generated by poor health
among obese people (such as direct costs of healthcare,
decreased productivity in labour market) [6]. Second, from a
health perspective, there is a link betweeen excess weight and
chronic diseases such as type-2 diabetes, cardiovascular
diseases, hypertension, osteo-arthritis and various cancers [3],
[4], [7].

A large number of studies have investigated the causes of
obesity. In particular, economists have focused on
socio-economic status as a determinant of obesity, in both
developed and developing countries, and have generally
obtained quite different results [3], [5], [6], [8]-[12]. Broadly
speaking, obesity is more prevalent among lower
socio-economic groups (than among their better-off
counterparts) in developed countries, while in developing
countries it is more prevalent among higher socio-economic
groups [9], [13]-[16].

Mainly, two mechanisms have been suggested for the
higher obesity rates of disadvantaged people in developed
societies; poor dietary intake and lack of physical activity
[2]-[4], [16], [17]. Accordingly, the people with lower
socioeconomic status may lack of the resources to facilitate
healthy diet [3], [4], [16], [18], [19]. In addition, their food
consumption may be increased due to lowered costs of food
(cheaper and easier to prepare and/or access) after
technological improvements [2]. Further, they may also
present psyhcosocial and/or cultural context that encourage
unhealthy diet [4], [16]. Besides, it has been suggested that
they may have (i) lower opportunities to support physical
activity [4], [16], [17] and (ii) lesser knowledge about the
benefits of exercise [16]. In addition, they may have
relatively low physical activity at work due to technological
increase [2].

On the other hand, two mechanisms have been suggested
for the higher obesity prevalence among affluent people in
developing societies. Accordingly, their higher obesity may
due to their better accessibility to obtain adequate foods [16],
[20]. Additionally, there may be cultural values favoring
fatness; that is, obesity may be a sign of health, wealth, social
prestige or sexual attractiveness in developing societies and
therefore, people may demand more food as they get richer
[16].

Empirical studies in developed societies evidence that
individuals with higher socio-economic conditions enjoy
relatively low obesity rates. Robert and Reither [4]
investigated obesity in the United States and indicated that
individuals with lower socio-economic status (SES) have
higher rates of obesity. Wamala et al. [8], Kleiser et al. [5]
and Roskam et al. [11] investigated the prevalence of obesity
in Sweden, Germany, and nineteen European countries
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respectively. They found that individuals with higher SES
and higher educational attainment have lower obesity rates.
In addition, Wamala et al. [8] detected a positively related
reproductive effect on obesity. MacFarlane et al. [10]
examined obesity in Australia, and indicated that well-off
individuals have lower obesity rates than their less-well-off
counterparts. Further, they observed the positive effects of
being married and increasing age on obesity [10].

The observed results of obesity investigations within
countries that are in economic transition and have
characteristics potentially similar to those of Turkey are
somewhat confounded. Zhang [21] and Ma [22] examined
obesity determinants in China, and found that individuals
with higher SES have higher obesity rates. They also found
that older, married and urban individuals have obesity rates
relatively higher than those of their counterparts [21], [22].
Chhabra and Chhabra [23] investigated obesity in India, and
indicated that well-off individuals have higher obesity rates.
They also obtained results showing a positive age and
urbanisation effect on obesity. Kain et al. [24] and Filozof et
al. [25] identified the obesity determinants in Latin American
countries and observed the positive effects of increasing age
and living in urban areas on obesity in Brazil. In addition,
they indicated that less-well-off individuals in Brazil have
higher obesity rates than their better-off counterparts [24],
[25]. Fernald [55] analysed obesity in Mexico and found that
the individuals with higher SES have higher obesity rates.

The results explored by empirical studies in
underdeveloped countries are clear, and confirm that
individuals experiencing lower socio-economic conditions
have lower obesity rates [9]. Steyn et al. [12], Dake et al. [20]
and Khan and Kraemer [26] investigated obesity in Kenya
and in Ghana and in Bangladesh respectively, and all found
that individuals in higher SES groups have higher obesity
rates than their less-well-off counterparts. Additionally, Dake
et al. [20] and Khan and Kraemer [26] detected the positive
effects of age, educational attainment, being married and
reproductive history on obesity in Ghana and in Bangladesh.
Finally, Iseri and Aslan [27] have also investigated obesity in
Turkey. Using a sample consisting of male and female adults,
they observed the significant impacts of age, gender and
region on obesity.

This study is one of those that have been conducted outside
of the developed Western world. Moreover, it is the only
countrywide-representative  study  examining  obesity
inequalities in Turkey. The study aims to explore the
socio-economic determinants of obesity in Turkey, and to
ascertain how unequal Turkish people are in terms of obesity.
It also proposes to decompose the income-related obesity
inequalities and the obesity differences between eastern and

western Turkey into the contributions of obesity determinants.

To do this, it uses ordinary least squares (OLS) estimations at
the first stage, and quantile regression techniques
subsequently. To measure the level of inequality, the study
calculates concentration indices using the approach of
Kakwani et al. [28]. In order to decompose the
income-related inequalities, it uses the approach of Wagstaff
et al. [29]; that is the application of Oaxaca’s technique [30]
to the decomposition of concentration index [31].
Additionally, the study employs Oaxaca’s technique [30] to
decompose the obesity gap between eastern and western
Turkey.
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Accordingly, it is found that age, ethnicity, education,
wealth, marital status and employment are significantly
associated with obesity in Turkey. In addition, western
Turkey is more likely to have characteristics close to those of
developed countries, while eastern Turkey is closer to
developing countries. As regards analysis of inequality, few
income-related obesity inequalities in the whole Turkish
population were detected. However, once the individuals are
specified by regional disparities, it becomes obvious that
obesity is more prevalent among higher socioeconomic
groups in eastern Turkey, and among lower socioeconomic
groups in western Turkey.

Also, wealth and ethnicity are the dominant contributors
towards income-related obesity inequalities between these
regions. Such inequalities may be attributable to the
differences in the obesity determinants rather than to the
inequality in these obesity determinants. In addition, the
differences between the obesity rates of eastern and western
Turkey may be attributable to the differences in their
characteristics (composition effects) rather than to the
differences in coefficients (structural effect). Composition
effect is predominantly driven by differences in the
distributions of age, ethnicity and education level, while
respondents’ ages at the time of the survey and at first
marriage, marital status, wealth and number of children make
the largest contributions to the structural effect.

The next section of the study provides a brief description
of the data used. Section Il describes the empirical work of
the study and Section IV introduces the results. The study
concludes with a summation of the findings.

The study uses the ninth wave of the Turkish Demographic
and Health Survey since it was the latest available wave at the
time of empirical work of this study. This survey is a
representative cross-sectional countrywide survey, which has
been repeated every five years since 1968. The ninth wave of
the survey, which was carried out in 2008, covers 10,525
households, with 7,405 individual interviews with
ever-married women within the selected households [32].

Obesity has been measured by Body Mass Index (BMI)
and, separately, by respondents being obese. The first
outcome variable, BMI, is equal to the weight of the
individual (in kilograms) divided by the square of the height
of the individual (in metres). It has been calculated by TDHS
and ranges from 15.00 to 57.96 in the data. A dummy
variable for being obese — defined as having a BMI score
above 30 — is generated as the second outcome variable.
Besides this, a range of determinants are considered in the
models. A non-linear function of age is included in the
models. Education is measured by four different dummy
variables. ‘No education’ refers to women with no education
at all. ‘Primary education’ indicates the first five years of
education, ‘secondary education’” the next six years.
Secondary education will be used as the reference category in
the models. Finally, a dummy for higher education is
generated for women who have received at least twelve years’
education. To control for ethnicity, dummies are included for
being Kurdish, for being Arab, and for being of another

DATA
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non-Turkish background, with being Turkish as the base
alternative. Marital status is measured by dummies for being
married or widowed, with being divorced as the base
alternative. It is important to note that the sample does not
contain single, never-married women. A continuous variable
to measure age at first marriage is also used in the models.
Five regional dummies have been generated for northern,
southern, western, eastern and central Turkey. Eastern
Turkey is the reference category in the models. In addition, a
dummy for living in an urban area has been generated, where
urban refers to areas with a population of 10,000 or more.

The data set contains information on men’s income, but
using this variable to indicate women’s income level would
be problematic because of allocational issues especially in
men-dominated societies. Instead, using a wealth score which
is derived from household ownership of assets (such as a car,
a TV, a computer) and housing characteristics (such as
location of toilet, building materials, source of water, etc.)
[32] will be a better indicator of wealth level of households.
Such a score has been calculated by TDHS and it is used in
the classification of wealth groups. There is information on
five wealth groups in the data set, referring to the respective
quintiles of the wealth score. The middle group is used as the
reference group in the models.

TABLE I: SUMMARY STATISTICS

Summary statistics

Variables Mean Levels

East West
Age 32.652 35.203
Age-squared 1134.56 1307.56
No Education 0411 0.078
Primary Education 0.429 0.562
Higher Education 0.031 0.098
Kurdish 0.563 0.064
Arabic 0.036 0.001
Other Non-Turkish 0.003 0.018
Married 0.963 0.938
Widowed 0.017 0.024
Age At First Marriage 18.882 20.727

Urban 0.644 0.828
Poorest 0.412 0.072
Poorer 0.255 0.143

Richer 0.107 0.28
Richest 0.063 0.288
No Social Security 0.202 0.153
BAG-KUR 0.07 0.122
slo 0.257 0.588
GreenCard 0.378 0.047
Private Organisations 0.009 0.015
Agricultural Sector 0.125 0.099
Industry Sector 0.005 0.044

Service Sector 0.071 0.2

Total number of children  3.615 2.037

At the time of the survey, five different public social

security agencies were operating in Turkey. The Social
Insurance Organisation (S10), The Social Insurance Agency
of Merchants, Artisans and the Self-employed (BAG-KUR),
The Government Employees’ Retirement Fund (GERF), The
Active Civil Servants Scheme and GreenCard. In the data, the
Active Civil Servants Scheme has been incorporated along
with the Government Employees’ Retirement Fund by the
nature of the survey. It is important to keep in mind that
GERF was the most privileged social security group, while
GreenCard was the least beneficial one [33]-[37].
Additionally, BAG-KUR and SIO were more beneficial than
GreenCard even though their benefits were limited
(compared to those provided by GERF) [34], [37].
Individuals covered by the Government Employees’
Retirement Fund are the base category, and dummy variables
are generated for each of the insurance agencies. In addition,
two dummy variables have been created to identify
individuals with private insurance and no insurance at all.

Labour force status and occupation are measured by four
dummy variables, for non-working individuals, individuals
working in agriculture, individuals working in industry, and
individuals working in service sectors respectively. Not
working is used as the reference category in the models.
Finally, a continuous variable has been generated for number
of children ever born, since there is a notable literature about
reproductive history [8], [20], [26].

I1l. METHODS

As a first step, BMI and the dummy for being obese are
regressed on the socio-economic variables. As always, OLS
estimates give the ceteris paribus effects of the explanatory
variables on the conditional mean [38]. However, focusing
only on average effects may hide important relationships
between explanatory variables and outcomes elsewhere in the
distribution [38]. Instead, quantile regressions techniques are
able to describe the relationship of explanatory variables on
the entire conditional distribution of the outcome variable
(rather than the mean) and provide the possibility of testing
whether variables have a heterogeneous or a constant effect
on the outcome.

The quantile function, introduced by Koenker and Basset
[39], can be shown as:

Q. (YilX) = E 1 (xlX) 1)

where y; is the dependent variable (BMI in this study), X is a
vector of regressors, 7 is the quantile and F,(y|X;) is the

distribution function of Y; at y conditional on X;. The
quantile function solves the following minimisation problem:

Q. (Yi|X;)=arg {{35‘ E[p.(Y; — q(X))] )

where p, is an asymmetric weighting function. To get
coefficients, a linear function X/b for q(X;) will be
subtracted:

B = arg minE [p,(¥; - X;b)] )

Following this, concentration indices were employed using
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the outcome variables to identify income-related inequalities
in health. The concentration index is an indicator of health
inequality in relation to the socio-economic position of
individuals [40]. It was introduced by Kakwani [41] and
Wagstaff et al. [31]. The value of the concentration index is
twice the area between the diagonal and the concentration
curve which can be obtained by plotting the cumulative
proportions of the population, ranked by socio-economic
status, beginning with the most advantaged (well-off),
against the cumulative proportions of the health variable [31],
[41]. The concentration index takes values between -1 to 1. It
takes positive values when health favours the well-off, and
vice versa [42]. If the value of the concentration index is 0,
this means that the health variable is equally distributed [42].
The concentration index can be calculated using the
convenient regression approach of Kakwani et al. [28], as
shown below:

20} [ﬂ] =a+cR +¢ 4)

u

where R; is the relative rank, H; is the outcome variable
under consideration, u is the mean of the outcome variable, «
is the intercept term, and o3 is the variance of the relative
rank [28]. Relative rank is the proportion of income
allocations and is constructed by sorting individuals

according to income (in this paper, according to wealth score).

The value of the concentration index is equal to ¢ in (4).

Subsequently, income-related obesity inequalities have
been decomposed using Wagstaff et al.’s [29] approach (as
shown below), which is an application of the Oaxaca [30]
decomposition technique to the concentration index formula
suggested by Wagstaff et al. [31]:

Vg = XgBg + &5, where E(eg) =0 and ge{w,e}

®)

GCgt

AC = Yk Mke(Cre = Ciw) + Xk Crow ke — Miew) + A( "

)
(6)

where y denotes the outcome variable (in this paper, BMI or
being obese), X is a vector of characteristics, g is a vector of
slope parameters including the intercept, ¢ is the error term,
A denotes the first differences, n, is the elasticity of y with
respect to k regressor for regarding group (w, e), C represents
the concentration indices for k regressors (hence C,, means
the concentration indices of k regressors for the east of the
country and Cy,, those for the west), GC,; is the generalised
concentration index for the error term, and u is the mean of
the outcome variable.

In addition, the obesity differences between eastern and
western Turkey have been decomposed using two different
procedures.  Firstly, mean based decomposition,
Oaxaca-Blinder decomposition [30], [43] has been
performed. Given that E(¢)=0, the total difference in the
mean outcome can be decomposed as:

Ay = E(y,) — E(y.)= EXy)Bw — E(X,)Be +

E(Xw)ﬁe - E(Xe)ﬁe (7)
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where E(X,)B. is the unconditional counterfactual
distribution of outcome at the mean. Hence the equation can
be re-arranged as:

(Xw) [,Bw - .Be] + B [E(Xw) - E(Xe)] = A? + E; (8)
where y is the outcome variable (in this paper, BMI or being
obese), w denotes western Turkey, and e denotes eastern
Turkey. Accordingly, the difference in obesity between
eastern and western Turkey contains a part explained by
group differences in the coefficients (including intercepts) —
structural effect, 32, — and a part explained by group
differences in the distributions of characteristics
composition effect, Ak .2 Because of the additive linearity
assumption, structure and composition effects can be written
in terms of sums over the explanatory variables [44]:

Aé‘l= (BWO - Beo) + Zi:lywk(ﬁwk - Bek) (9)

A;: izl()?wk - Xek) ﬁek (10)

where (B0 — Beo) indicates the omitted group effect, X,
and f,, indicate the k™ element of X, and B,
respectively. (Xx — Xei)Ber and Xy (Bui — Ber) are the
respective contributions of the k" covariate to composition
and structure effect [44].

Afterwards, Recentered Influence Function Regression
(RIFR) decomposition method [44] has been employed to
understand the contributions of individual covariates at
different quantiles. The RIFR estimates the marginal effects
of a set of characteristics on an unconditional distributional
statistic of an outcome variable [44].

In this chapter, the models for eastern and western Turkey
are estimated by regressing the RIFR of BMI on the vector of
covariates for each quartile®:

Gr: = Ex [E[RTF(BMIT; Qr,‘r)er]]

= E[Xr]Sm, r € {West, East} (11)
where
RIF(BMI; q,) = q, + —2BMIsarl  (19)
fBmi1(as)

where g, is the quantile of BMI, g, . is the unconditional
quantile of BMI for eastern and western Turkey, fzu;(q.) is
the unconditional density of BMI at tth quantile, 1[BMI <
g-] is an indicator function for whether outcome variable is
smaller or equal to the tth quantile, X is the vector of
covariates and Sr_, is the coefficient of the RIF regression
that captures the marginal effect of a change in distribution of
characteristic on the unconditional quantile of BMI.
Therefore the difference between eastern and western Turkey

*These components are estimated using a specified STATA command
called ‘Oaxaca’ [45].

®*The estimations are performed using the STATA “rifreg” command
which is available for download as an RIF-regression STATA ado file from
Firpo et al.[44]: http://faculty.arts.ubc.ca/nfortin/datahead.html.
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at the tth quantile of BMI can be decomposed into
composition and structural effects as follows:

A%y, = [RIF(BMly; qy,.) — RIF(BMIg; qg.)|  (13)

= XE(SW,T - SE,T) + Xy — XE)SE,T (14)

= A% + Ay (15)
then structural and composition effect can be written in terms
of the sum of contribution of each covariate as:

A}': (SWO - 860) + Zi:liwk,‘r(éwk - Sek) (16)

3}(: Z£=1(ka - Xek) ﬁek,‘r (17)

where (B0 — Beo) indicates the omitted group effect, X,
and B, indicate the k" element of X, and 3, at = quartile

respectively. (X, _Xek)Bek,r and ka,T(Bwk _Iéek) are
the respective contributions of the k" covariate to
composition and structure effect at T quartile [44].

IV. RESULTS

A. Determinants of Obesity
1) Determinants of obesity: Entire population

The results are presented in Table 1. BMI and being obese
are positively associated with age. Age-squared has
statistically significant impact on BMI (while it has no effect
on being obese), suggesting a positive non-linear relationship
between age and BMI. There is a clear gradient with
education; BMI scores and the prevalence of being obese
tend to decrease with increasing years of education. This may
be because education promotes healthy behaviour that
reduces the risk of obesity [46]. The result confirms the
findings of the literature for developed countries [9,11]. BMI
scores and obesity prevalence are lower among Non-Turkish
women (apart from Arabic individuals) compared to Turkish
women. Married women have higher BMI scores and higher
obesity prevalence than their divorced counterparts. In
addition, early-married women have even slightly higher
obesity rates. This may be related to the role theory—marital
causation model [47]-[50], which suggests that married
people are more likely to be obese. According to the model,
this may be because: single people may have poorer dietary
intake and may control their weight so as to attract a mate,
and once they get married weight control may be less
important to them [51], [52].

Urban women have higher BMI scores and obesity
prevalence than their counterparts in rural areas. This may be
because both eating habits and physical activities. Hence it
may be the case if urban women are more likely to have
calorie intense food intake (i.e., a diet that is high in saturated
fat such as fast-food) and/or rural women do not have proper
food intake [2]. Additionally, it may also be possible if rural
women have higher physical activity (by doing agricultural
work which is labour intense) and urban women have
relatively low physical activity [2], [23]. This confirms the
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findings of the literature on developing countries [21],
[23]-[25], while rural women in developed countries have
higher obesity rates than urban women [53], [54]. BMI is also
considerably affected by wealth; the gradient is U-shaped.
For instance, the least advantaged groups have lower BMI
scores and lower obesity prevalence than the reference
category (middle wealth group). In other words, individuals
with lower SES have lower obesity rates. On the other hand,
the most advantaged groups also have lower BMI scores and
lower obesity prevalence than the reference category; for
example, individuals with higher socioeconomic status have
lower obesity rates. These results depict the effects of wealth
on obesity in developing and developed countries
respectively.

All the social security categories have lower BMI scores
than the most advantageous social security group
(GERF-base alternative). In addition, the women with the
least beneficial social security scheme (GreenCard) and no
social security at all have a lower prevalence of obesity than
the reference (the most privilege category-GERF). These
results are close to those of the literature on developing
countries. All the working women have lower BMI scores
and lower obesity prevalence than non-working women,
which shows the negative effects of occupation on obesity.
This may be because of the physical (in)activity of (non-)
working women. Finally, number of children is positively
associated with BMI (while it seems to have virtually no
effect on being obese), which confirms the results observed
for the impacts of reproductive history on obesity [8].

In sum the findings mostly show similarities with the
literature for the countries in economic transition [21]-[25],
[55]. Increasing effects of age and marital status on obesity
confirm the existing literature for both developing and
developed societies, since their effects do not vary upon
development [10], [20]-[26]. In addition to these, the findings
for urbanisation [21], [23]-[25] and social security [12], [26],
[55] are in line with those obtained for developing societies,
suggesting that urbanised and affluent women have relatively
high obesity. Contrastingly, the findings for education
confirm the literature from developed societies, that is better
educated individuals have lower obesity [9], [11].
Interestingly, the effects of wealth confirming the findings
not only from developing societies, but also from developed
societies have been observed.

In addition, quantile regressions have been performed for
BMI to ascertain the effects of obesity determinants in
different quartiles. The results of quantile regressions are
presented by quantile regression diagrams for each
explanatory variable below. Accordingly, grey-shaded areas
illustrate the confidence intervals of the estimated quantile
regression coefficients. Horizontal straight lines depict the
OLS coefficient estimates. Vertical axes show the coefficient
estimates of named explanatory variable over the BMI
distribution. Horizontal axes illustrate the quantiles of the
variable of interest (BMI). Hence, 0.2th quantiles on the
horizontal axes imply the first twenty per cent of BMI
distribution (i.e. the weakest twenty per cent of all
observations). For each explanatory variable, the point
estimates can be interpreted as the effects of a one unit
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change of the variable on the variable of interest (BMI for
relevant study) holding the other variables fixed [56].
Therefore, it can be understood that there seems no
significant differences from the results obtained from OLS
estimations.

TABLE Il: RESULTS OF THE REGRESSIONS FOR OBESITY

Obesity
BMI Being obese
coef Robust coef Robust
: SE : S.E
Age 0.411%** 0063  0.017***  0.005
Age-squared -0.002** 0.001 0.000 0.000
No Education 1720%** 0257  0.130***  0.022
Primary 1.368%** 0174  0.092*** 0014
Education
Higher 0.546%* 0274 -0.037 0.023
Education
Kurdish -1.168%** 0209  -0.088***  0.019
Arabic 0.223 0.391 0.016 0.035
Other . ) .
Non-Turkish -1.965 0648  -0.113 0.054
Married 1542%%* 0373 0.102***  0.031
Widowed 1.269**  0.635 0.066 0.052
Age At First .0.139%** 0018  -0.010***  0.002
Marriage
Southern -0.081 0219  -0.034* 0.02
Turkey
Central Turkey 0.036 0.211 -0.001 0.018
Northern 0.008 0258  -0006  0.022
Turkey
Western 0238 0208  -0025  0.018
Turkey
Urban 0.321* 0.173 0.008 0.015
Poorest -1.004%** 0237  -0.082***  0.021
Poorer -0.488** 0193  -0.047***  0.017
Richer -0.663*** 0201  -0.047***  0.017
Richest -L0B2*** 0234 -0.072%%*  0.02
No Social 0.940%** 0275  -0.058**  0.024
Security
BAG-KUR -0.375 0.274 0.000 0.024
e} -0.339 0.236 -0.02 0.02
GreenCard -0.988*** 0287  -0.065***  0.025
Private -LBT7T***  0.50 -0.067 0.052
Organisations
Agricultural 0.362*  0.203 -0.013 0.018
Sector
Industry Sector -0.986%* 0439  -0.115***  0.039
Service Sector -0.547*** 0.197 -0.058*** 0.017
Total number 0102%* 0048 0005  0.004
of children
Cons 18.235%**  1.075 -0.124 0.091
R-squared 0.23 0.15
Num.of.obs 6796 6796

2) Determinants of obesity: East and west comparison

There is a clear gap between the developments of western
and eastern Turkey. Ersungur et al. [1] investigated the
development of the regions of Turkey by generating a
development index (using per capita GDP, banking,
urbanisation, schooling, healthcare, investment, employment
and export rates), and observed that western Turkey
constitutes the most developed part of Turkey, whereas
eastern Turkey forms the least developed part. Since OLS
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estimations detect the average effects of explanatory
variables, combining the observations from these two regions
of Turkey will be tricky. Pooling the observations from
different areas may lead us to observe the characteristics of
both developed and developing countries. Therefore, the
models are split into two different sample sets: (i) eastern
samples and (ii) western samples. One might expect that
western Turkey would reflect characteristics close to those of
developed countries whereas eastern Turkey might depict
characteristics similar to those of developing countries.

TABLE I11*: ESTIMATIONS FOR BMI: EAST AND WEST

BMI
East West
coef Robust coef Robust
: SE : SE
Age 0.564*** 0106  0.446**  0.136
Age-squared -0.004** 0.002 -0.002 0.002
No Education  1.639***  0.391 1.177* 0.668
Primary 1.204%** 0347  1.012%**  0.341
Education
Higher -0.183 0684  -0.485 0.45
Education
Kurdish -1.061*** 0271 -0.498 0.563
Arabic -0.429 0.656 5.918%**  0.692
Other N
Non-Turkish 0171 1.232 -1.664 0.877
Married 0.907 0.81 1.812%**  0.639
Widowed 1.193 1381  0.652 1.072
AGEALFINSt g q7guex 0032 -0.146%%* 0,036
Marriage
Urban 0.389 0293  0.525 0.447
Poorest -1.432%** 0381  0.106 0.648
Poorer -0.408 0.351 -0.655 0.427
Richer -0.698 0.453 0.732%% 0367
Richest -1.204%* 0567 -1.551%**  0.399
No Social 547 0502 -0.773 0.597
Security
BAG-KUR  0.66 0.587 -0.345 0.574
sIo 0.457 0.466 -0.345 0.492
GreenCard  -0.257 0.491 -0.534 0.813
Private -0.674 0.973 -0.711 1.271
Organisations
Agricultural 4 475 0328  -0.213 0.538
Sector
Industry 2599%% 1029  -1.300%*  0.543
Sector
Service Sector  -0.382 0.501 -0.317 0.329
Total number —, 5, 0.07 0.15 0.131
of children
Cons 17.205%** 1877 17.130%** 2284
R-squared 0.25 0.21
Num.of.obs 1960 1752

The results are presented in Tables Il & V. Age is
positively associated with obesity in both western and eastern

“The average effects of social security variables are significantly different
from those obtained for whole population (shown in Table I1); this is mainly
because of their average effects in northern Turkey which are not presented
in this study.
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Turkey, and has larger estimated marginal effect in the latter.
Obesity is negatively correlated with years of education.
Kurdish women living in western Turkey have relatively
higher BMI scores and are more likely to be obese than their
counterparts in eastern Turkey. Marital status has significant
and positive impacts on obesity in both regions, and has even
more effects in western Turkey. Obesity rates are higher
among early-married samples, and the effects of age at first
marriage on obesity are relatively higher in eastern Turkey.
Less-well-off women in eastern Turkey have relatively lower
obesity prevalence and lower BMI scores than their
counterparts in western Turkey. By contrast, better-off

women in western Turkey have relatively lower obesity
prevalence and lower BMI scores than their counterparts in
eastern Turkey. This again evidences the similarity between
western Turkey and developed countries, while eastern
Turkey exhibits the characteristics of developing countries.
In addition, all the working categories in eastern Turkey have
relatively lower obesity prevalence, and lower BMI scores,
than their counterparts in western Turkey. Finally, the
number of children ever born has positive and stronger
effects on being obese in western Turkey than in the eastern
part.

TABLE VI: INCOME RELATED INEQUALITY BETWEEN EASTERN AND WESTERN TURKEY

Concentration Indices

Contributions

West East Obese BMI
El. Dif. ClI Dif. Total El. Dif. CI Dif. Total
Age -0.42% -4.83%
Age 0.015 0.012 23.54% -6.49% 17.05% 4.57% -7.18% -2.61%
Age-squared 0.024 0.021 -18.99% 1.52% -17.47% -4.33% 2.11% -2.22%
Education 0.93% 1.80%
No education -0.495 -0.272 -48.63% 25.17% -23.46% -38.59% 20.09% -18.50%
Primary education -0.157 0.075 -0.37% 18.86% 18.49% 0.96% 16.05% 17.01%
Higher Education 0.618 0.758 6.05% -0.16% 5.89% 3.39% -0.11% 3.29%
Ethnicity 25.67% 17.58%
Kurdish -0.397 -0.239 42.50% -17.42% 25.08% 30.04% -12.65% 17.39%
Arabic 0.708 -0.33 -1.14% 2.45% 1.31% -0.82% 2.13% 1.31%
Other races -0.297 0.529 -0.62% -0.10% -0.72% -1.17% 0.05% -1.12%
Marital Status 0.51% 0.53%
Married -0.001 0.003 0.26% 0.46% 0.72% 0.13% 0.54% 0.66%
Widowed -0.098 -0.122 -0.12% -0.09% -0.21% -0.07% -0.07% -0.14%
Age at first marriage 0.027 0.025 -4.65% 0.83% -3.83% -1.39% 0.76% -0.63%
Urban 0.094 0.256 -4.46% 1.82% -2.64% -2.24% 5.44% 3.19%
Wealth 56.46% 66.00%
Poorest -0.928 -0.587 61.11% -24.24% 36.86% 74.22% -26.96% 47.26%
Poorer -0.71 0.08 -0.96% -13.84% -14.79% 1.13% -11.02% -9.89%
Richer 0.146 0.767 3.70% -3.90% -0.20% 2.50% -6.19% -3.70%
Richest 0.709 0.938 36.13% -1.55% 34.59% 34.63% -2.31% 32.32%
Soc. Security Status 9.64% 10.31%
No social security -0.304 -0.175 -0.43% -0.90% -1.33% -0.27% -1.90% -2.16%
Bag-Kur 0.106 0.448 0.21% 3.72% 3.94% 1.24% 2.11% 3.35%
SIO 0.053 0.32 3.15% 6.55% 9.71% 2.25% 4.19% 6.44%
GreenCard -0.654 -0.329 -2.00% -0.18% -2.18% 6.36% -4.23% 2.13%
Private insurance 0.345 -0.054 -0.75% 0.25% -0.50% 0.21% 0.33% 0.54%
Employment Status 2.76% 2.55%
Agricultural Work -0.576 -0.45 3.85% -0.82% 3.02% 2.97% -1.00% 1.96%
Indsutrial Work -0.023 0.114 -0.28% -0.27% -0.55% -0.13% -0.24% -0.38%
Service sector 0.241 0.292 0.77% -0.47% 0.29% 1.15% -0.19% 0.96%
Number of children -0.082 -0.137 9.29% 1.62% 10.92% 3.43% 0.07% 3.50%
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B. Inequality Analyses

1) Concentration indices

It seems that income-related obesity inequalities are not
significant when the individuals from developed (West) and
developing (East) regions are combined. However, once the
individuals are separated on regional basis, it becomes
obvious that obesity distribution is pro-rich in eastern Turkey
while it is pro-poor in western Turkey. In other words,
obesity is more concentrated among wealthier individuals in
eastern Turkey, while in western Turkey it is more
concentrated among poorer individuals. These findings
confirm that western Turkey is more likely to have the
characteristics of developed countries, while the
characteristics of eastern Turkey are closer to those of
developing countries. Since the value of the concentration
index depends upon the mean of the outcome variable, it is
difficult to make a direct comparison between concentration
indices of the outcome variables with different means [40].
Hence, to eliminate the difficulty of directly comparing the
concentration indices, the value of the concentration index
will be multiplied by the mean of the outcome variable.
Thereby, it can be understood that income-related inequality
in obesity is higher in eastern Turkey than in western Turkey.

2) Decomposition of income related obesity inequalities

Table VI decomposes the income-related obesity
inequalities between eastern and western Turkey into the
contributions of regressor variables (in percentages). Each
variable’s contribution can be interpreted as follows: if the
distributions of related variable were equal in eastern and
western Turkey, or if the related variable had zero elasticity,
the income-related inequalities would be that much higher (or
lower).

Accordingly, wealth and ethnicity are the dominant
contributors  to  income-related  obesity inequality.
Respondents’ ages (at the time of the survey) along with age
at first marriage, urbanisation, marital status and employment
status make minor contributions. In general, the elasticity
differences between eastern and western Turkey dominate
the inequality differences; that is, differences in obesity
determinants, rather than differences in the inequality in
obesity determinants, account for the rise of income-related
inequalities in obesity between these regions.

Lower education is relatively more concentrated among
the poor in the west than in the east. By contrast, higher
education is relatively more concentrated among the rich in
eastern Turkey than it is in western Turkey. Hence it can be
said that higher education levels are more prevalent among
western women than among their eastern counterparts. Even
the contributions of educational variables on the inequalities
are evident; they are offset by one another, and the total
contributions are negligible. As regards ethnicity, only the
contributions made by Kurdish ethnic origin are considerable,
since other contributions are fairly small. Being Kurdish
notably increases income-related obesity inequalities, such a
rise being attributable to the differences in the distributions of
Kurdish women in these regions. This was expected, since
Kurdish women are more concentrated in the east
(approximately 9% in the west, 85% in the east —also see Fig.
3), and those living in the west have higher BMI levels (on
average) than their counterparts in the east (Fig. 2).
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Fig. 2. BMI distribution — East and west.

In addition, wealth contributes more than 50 per cent to
income-related obesity inequalities, and again the rise is
predominantly due to the differences in the partial
associations between wealth (as a determinant of obesity) and
obesity rather than to the differences in income inequalities.
This may be related to food intake, if it is the case that eastern
women cannot afford food as well as western women. Social
security status makes some contribution to the total; however,
individual insurance schemes do not (apart from Social
Insurance Organisation) make a notable contribution. The
contribution of Social Insurance Organisation may be
attributable to inequalities relating to being insured by Social
Insurance Organisation, this being relatively more pro-rich
in eastern Turkey. Finally, number of children contributes 10
per cent towards being obese, this contribution being formed
by the differences in the impacts of number of children on
obesity. This was expected, since there is a clear gap between
the two regions in terms of number of children (Fig. 3).

3) Decomposition of obesity gap

Although there is no significant difference, western
women are more likely to be obese than eastern women, as
their probability of being obese, and their BMI scores, are
relatively higher on average (mean levels are shown in Table
VII).

The results of aggregate decomposition are introduced in
Table VIII. Accordingly, the Oaxaca-Blinder decomposition
[30],[43] suggests that the differences both in the mean
characteristics  (composition effect) and coefficients
(structural effect) play role in the obesity difference between
eastern and western women. However, these effects are
counterbalanced by the interaction effect; that has an
unambiguous interpretation as it counts not only the
differences in residuals but also the interaction between
differences in characteristics and coefficients. Eventually, the
differences in the mean characteristics of eastern and western
women are more important for their obesity difference.
Similar to the mean, the interaction effect counterbalances
the effects of characteristics’ and coefficients’ differences
across all quartiles. However, the differences in the
characteristics of eastern and western women explain higher
proportion of total difference at all quartiles. Further, the
effects are the relatively higher at higher quantiles, implying
that the differences at higher quantiles of obesity distribution
explain larger proportion of total obesity difference between
eastern and western Turkey.

As for detailed decomposition, the results are presented in
Table I1X for the mean and Table X for different quartiles.
Each characteristic’s/coefficient’s contribution to the
differences regarding outcome can be read as follows: the
BMI score of eastern women or the probability of their being
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obese would be that much higher (or lower if the sign is
negative) if they had the same characteristics/coefficients as
their counterparts in western Turkey.

At the mean, the differences between the obesity rates of
eastern and western women may be attributable to the
differences in their characteristics (composition effects)
rather than to the differences in the coefficients (structural
effect). The composition effect (the endowments columns in
Tables IX & X) accounts for the differences in the
distribution of characteristics and is predominantly driven by
the differences in the distributions of age, ethnicity and
education level. Such contributions of age and education are
unsurprising, since there are clear gaps between the age and

education levels of women in eastern and western Turkey
(Table | shows the mean levels, and Fig. 3 shows the
distributions), according to the increasing effect of increasing
age and the decreasing effect of education on obesity. As
regards ethnicity, the total contribution stems almost entirely
from the differences in the distributions of Kurdish people.
The contribution of being Kurdish is unsurprising, since
Kurdish people are more highly concentrated in eastern than
in western Turkey (Fig. 3 shows the distribution). Similar to
their contributions at the mean, the differences in age,
education and ethnicity distributions make the largest
contributions at all quartiles. Their composition effects vary
at different quartiles.
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Fig. 3. Differences in the distributions: East — West.

It is obvious that the effects of education and ethnicity are
the highest at the last quartile implying that they explain more
of the difference at higher BMI scores. Unexpectedly, the
differences in the income distributions make a lower

contribution (in total) both at the mean and different quartiles.

This is due to the adverse effects of categorical income
variables (i.e. some income variables are offset by one
another). However, what seems obvious is that if eastern
women had the same level of wealth as western women, their
obesity would be slightly higher; by contrast, if they had the
same level of education, their obesity rates would be
remarkably lower. If the development gap between these two
regions is taken into the consideration, these results again
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confirm that eastern Turkey has characteristics similar to
those of developing countries while western Turkey is closer
to developed countries.

Another issue is early marriage in eastern Turkey, which
matters somewhat as regards obesity differences between
eastern and western Turkey (Table | shows the mean level,
and Fig. 3 shows the distribution). Eastern women marry
approximately two years earlier, on average, than western
women, and such a difference makes notable contributions to
the overall composition effect. In addition, the effects of early
marriage slightly increase at higher quantiles of obesity
distribution. That number of children would make a notable
contribution was expected, since there is a great deal in the
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literature about the increasing effect of reproductive history
on obesity [20],[26] and there is a clear gap in the number of
children between the two regions (Fig. 3). However, the
expected contribution of number of children to the
composition effect could not be observed either at the mean
or different quartiles (apart from the first quartile).

As regards structural effect (the coefficient columns in
Table IX & X), this accounts for the differences in the effects
of determinants rather than for the distributions of
determinants. Respondent’s age (at the time of the survey),
marital status, make the largest contributions to the structural
effect. Further, age and marital status have the largest
contributions at all quartiles. Their effects decrease at higher
quantiles, referring that they explain more of the differences
at the lower quantiles of obesity distribution. Besides, the
differences in the coefficients of wealth (for BMI only),
number of children, age at first marriage, social security,
ethnicity and education variables between eastern and
western Turkey also make notable contributions to the
difference in obesity rates between the regions.

In addition, wealth and social security explain more of the
differences at the lower quantiles of obesity, by contrast age
at first marriage and education explain more of those at the
higher quantiles. According to OLS estimations,
respondent’s age (at the time of the survey) and age at first
marriage have a relatively greater effect on obesity in eastern
Turkey — that is, one year of change in respondents’ ages (age
at first marriage) increases (decreases) obesity relatively
more in eastern Turkey than in western. Thus, if the impacts
of age (age at first marriage) on obesity for eastern women
were the same as those for western women, the obesity rates

of eastern women would be significantly lower (higher). By
contrast, marriage has a relatively greater effect on obesity in
western Turkey — that is, in western Turkey married women
have higher obesity rates relative to those of divorced women
than do married women in the east. The difference in the
coefficients of marriage contributes remarkably to the
difference in obesity between these regions. A change in the
number of children (ever born) increases obesity rates
relatively more in the West than in the East. If obesity were
equally affected in both regions by having one more child,
eastern women would have significantly higher obesity rates.

TABLE VII: MEAN LEVELS OF BEING OBESE AND BMI

Mean Levels
Obese BMI
East 0.32 27.8
West 0.34 28.15

In summary, respondent’s age (at the time of the survey)
makes important contributions to both composition and
structure effect. In addition to age; ethnicity and education
make the largest proportions of the composition effect, while
marital status and number of children make up the larger
portion of the structural effect. Categorical income variables
make considerable contributions to both composition and
structural effects; however, the total contributions made by
wealth are not greatly significant, since wealth variables are
offset by each other. Finally, urbanisation, social security
status and employment status make minor contributions to
both composition and structural effect.

TABLE VIII: AGGREGATE DECOMPOSITIONS OF OBESITY DIFFERENCES

Aggregate Decompositions of obesity differences

Oaxaca-Blinder Decomposition (Oaxaca, 1973)

BMI Ob
Difference attributable ese
to:
mean %change mean %change
Characteristics 0.857 246.22% 0.065 412.80%
Coefficients 0.418 120.04% 0.038 239.08%
Interaction -0.927 -266.26% -0.087 -551.88%
Total Difference 0.348 100.00% 0.016 100.00%
RIFR Decomposition (Firpo et al., 2009)
BMI
Difference attributable
to:
Q25 %change Q50 %change Q75 %change
Characteristics 0.568 808.80% 0.958 3152.11% 0.921 186.32%
Coefficients 0.208 295.84% 0.339 1116.12% 0.445 90.00%
Interaction -0.705 -1004.64% -1.266 -4168.23% -0.872 -176.32%
Total Difference 0.07 100.00% 0.03 100.00% 0.494 100.00%
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TABLE IX: MEAN-BASED DECOMPOSITION: BEING OBESE AND BMI

Mean-based Decomposition

Obese BMI
Endowments Coefficients Endowments Coefficients
Age 0.047 72% -0.407 -1074% 0.683 80% -1.541 -369%
Age 0.079 121% -0.758 -2002% 1.394 163% -3.273 -783%
Age-squared -0.032 -49% 0.351 928% -0.711 -83% 1.732 415%
Education -0.032 -49% -0.025 -65% -0.398 -46% -0.281 -67%
No education -0.043 -66% -0.015 -40% -0.546 -64% -0.19 -45%
Primary education 0.012 18% -0.008 -22% 0.16 19% -0.082 -20%
Higher Education -0.001 -2% -0.001 -3% -0.012 -1% -0.009 -2%
Ethnicity 0.046 71% 0.028 74% 0.547 64% 0.116 28%
Kurdish 0.046 70% 0.039 102% 0.529 62% 0.317 76%
Arabic 0.001 2% -0.01 -27% 0.015 2% -0.196 -47%
Other races 0 0% 0 0% 0.003 0% -0.005 -1%
Marital Status -0.001 -1% 0.113 298% -0.015 -2% 0.862 206%
Married -0.001 -2% 0.114 300% -0.023 -3% 0.871 209%
Widowed 0.001 1% -0.001 -2% 0.008 1% -0.009 -2%
Age at first marriage -0.023 -35% 0.088 233% -0.331 -39% 0.623 149%
Urban 0.002 2% 0.017 45% 0.072 8% 0.088 21%
Wealth 0.015 23% 0.004 12% 0.14 16% 0.546 131%
Poorest 0.027 42% 0.019 50% 0.487 57% 0.634 152%
Poorer 0.004 6% -0.008 -22% 0.046 5% -0.063 -15%
Richer -0.005 -1% -0.003 -8% -0.121 -14% -0.004 -1%
Richest -0.011 -17% -0.003 -8% -0.271 -32% -0.022 -5%
Soc. Security Status 0.019 30% -0.037 -98% 0.294 34% -0.427 -102%
No social security 0.001 1% -0.002 -6% 0.027 3% -0.046 -11%
Bag-kur 0.004 6% -0.003 -1% 0.034 4% -0.07 -17%
SI0 0.015 23% -0.019 -50% 0.152 18% -0.206 -49%
GreenCard 0 0% -0.014 -37% 0.085 10% -0.105 -25%
Private insurance 0 0% 0.001 2% -0.004 0% 0 0%
Employment Status -0.014 -22% 0.005 14% -0.138 -16% 0.044 11%
Agricultural Work 0.001 1% 0.003 8% 0.012 1% 0.033 8%
Indsutrial Work -0.007 -11% 0 0% -0.101 -12% 0.007 2%
Service sector -0.008 -12% 0.002 6% -0.049 -6% 0.005 1%
Number of children 0.006 9% 0.087 229% 0.004 1% 0.553 132%
Constant 0.164 432% -0.165 -39%
Total 0.065 100% 0.038 100% 0.857 100% 0.418 100%
TABLE X: RIFR DECOMPOSITION: BMI
RIFR Decomposition: BMI
Characteristics Coefficients
0.25 0.5 0.75 0.25 0.5 0.75
Age 95.08% 79.94% 90.32% -2028.04% -2793.45% -827.91%
Age 448.36% 220.34% 88.32% -5360.12% -5886.37% -1461.74%
Age-squared -353.28% -140.40% 2.00% 3332.08% 3092.92% 633.82%
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Education -42.17% -44.05% -70.88% -10.87% -63.89% 111.83%
No education -74.58% -65.83% -74.40% -22.12% -56.22% 75.54%
Primary education 27.82% 19.17% 15.12% 21.74% -2.11% 31.40%
Higher Education 4.58% 2.61% -11.59% -10.50% -5.56% 4.89%
Ethnicitiy 64.43% 58.70% 95.57% 16.06% 133.60% 44.28%
Kurdish 57.74% 55.65% 92.11% 209.59% 195.83% 80.43%
Arabic 2.02% 2.83% 1.62% -188.05% -61.24% -35.02%
Other races 4.68% 0.22% 1.84% -5.48% -0.99% -1.13%
Marital Status -2.72% -3.90% -0.42% 506.48% 447.96% 461.31%
Married -3.04% -4.73% -1.18% 502.22% 443.00% 461.57%
Widowed 0.32% 0.83% 0.76% 4.26% 4.96% -0.26%
Age at first marriage -35.29% -39.47% -44.88% -24.06% 399.45% 328.94%
Urban 25.02% 9.06% -0.50% -26.38% 96.80% 97.45%
Wealth 27.40% 17.38% 14.69% 426.92% 323.86% -40.60%
Poorest 90.93% 73.91% 46.98% 433.21% 313.13% 28.41%
Poorer 8.01% 5.34% 3.85% -2.28% 8.45% -55.45%
Richer -12.18% -17.16% -13.34% -9.28% 0.26% 1.10%
Richest -59.35% -44.71% -22.79% 5.27% 2.01% -14.67%
Social Security Status ~ 31.78% 35.16% 42.98% 154.60% -48.09% 24.03%
No social security 4.03% 4.60% 4.67% -20.66% -2.29% 24.44%
Bag-kur -0.91% 4.11% 3.20% 10.67% -21.13% -0.68%
SIO 25.03% 6.42% 10.49% -19.43% -52.43% -20.44%
GreenCard 2.40% 20.98% 26.29% 196.26% 28.67% 16.58%
Private insurance 1.23% -0.94% -1.67% -12.24% -0.90% 4.13%
Employment Status -17.45% -17.02% -36.64% 17.87% 24.80% 29.68%
Agricultural Work 1.28% 1.45% 2.31% -1.50% 25.99% 17.42%
Indsutrial Work -5.05% -11.94% -24.42% 2.29% 1.83% 3.61%
Service sector -13.67% -6.53% -14.53% 17.08% -3.02% 8.65%
Number of children -46.09% 4.18% 9.75% -281.11% -10.52% 197.90%
constant 1348.55% 1589.48% -326.89%
Total-percentage 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
Total-absolute value 0.568 0.958 0.921 0.208 0.339 0.445

V. DISCUSSION

The aim of this study has been to investigate the
determinants of obesity in Turkey and to measure the level of
income-related obesity inequality. Investigating the
inequalities in Turkey is novel for literature about the
inequalities in developed and developing countries, since
Turkey bears the characteristics of both developed and
developing countries [57].

Age, ethnicity, education, income, marital status and
employment are significantly associated with obesity in
Turkey. Increasing age of respondents is associated with
increases in obesity. As regards the effect of marital status,
obesity rates are higher among married women, particularly
so among early-married women. This may be related to the
role theory—marital causation model [47]-[50] suggesting
lower obesity rates of single people which is related to their
poorer dietary intake and weight control with the aim of
attracting a mate [51], [52]. In addition, increasing
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educational attainment is associated with decreases in obesity,
as in developed countries. This may be because the
promotional effect of education on healthy behaviour reduces
the risk of obesity. Urban women have higher obesity rates
than their counterparts in rural areas. This may be related to
dietary habits since urban women are more likely to have
mass produced foods (which are high in saturated fat) [2], and
so they may have higher obesity than rural women. All
working women have lower obesity rates than non-working
women (potential housewives), probably because of physical
(in)activity.

Additionally, two-way wealth effects on obesity are
observed. That is, the results indicate that (i) lower
socioeconomic groups have higher obesity rates, and that (ii)
higher socioeconomic groups have higher obesity rates. This
may be due to the pooling of individuals from different
regions with different levels of development. In addition,
regional effects on obesity were not clear. Hence, the
individuals have been separated and different models have
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been constructed for eastern and western Turkey since they
are referred to as the least and the most developed parts of
Turkey respectively [1]. As a result, it is understood that
higher socioeconomic characteristics are associated with
higher obesity rates in eastern Turkey (the least developed
part) while they are related to lower obesity rates in western
Turkey (the most developed part). Therefore, it is shown that
western Turkey has the characteristics close to developed
countries whereas eastern Turkey resembles developing
countries.

In addition, inequality analysis suggests that obesity is
more concentrated among wealthier women in eastern
Turkey whereas it is more concentrated among poorer
women in western Turkey. This confirms the fact that eastern
Turkey reflects the characteristics with of developing
countries while western Turkey is closer to developing
countries in this respect. Decomposition of income related
inequalities between eastern and western Turkey indicates
that the inequalities are predominantly associated with wealth
and ethnicity. Wealth effects (on income related inequalities
in obesity) are mainly due to the differences in the partial
associations between wealth and obesity. This may be related
to food intake if it is the case that eastern women cannot
afford food as easily as western women. Therefore it is
believed that policies dealing with the nutritional issues of
eastern women may be useful in reducing the inequalities
between eastern and western Turkey.

Another interesting result is that differences in the partial
associations of being Kurdish and having obesity between
eastern and western Turkey have significant effects on
income related inequalities between these regions. This may
be related with their food intake again if it is the case that
Kurdish women in western Turkey have calorie intense diets
(such as fast food) and/or Kurdish women in eastern Turkey
do not have a proper food intake. Accordingly, in addition to
the policies dealing with the nutritional issues of eastern
women, policies which encourage healthy behaviour of
western women may also be helpful in reducing the
inequalities in obesity.

Therefore the study indicates that designing specific
policies for regions with different levels of development will
be useful in reducing the inequalities between eastern and
western Turkey.
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